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imm^i mmm 

mizmct^m^(Ditmmm^n^-:&x% mmitmmm^<D±mmmmi^<Dm^ 

jtmmm^m^R^^mit^mm^(D±mm^^m<ou^^n^xmm^zfVaL 
^ hmm^±mm2(Dy u-'j^mmmmmm±izmmL. 

±mmz<Dy u-j^mmmmmmzmm\^r^y u-2^mmKMLx±mm&o> 
mm^m^mh. mmmmmmi)m^n^y iy-j^mmizMLx±mm&<^itm 
mm^nt>-r, t<oy iy-j^mmii±mm i ©-7 iy-2^mmmnm.mizmmi^tc 

3 ] 1 mm<Dmm^^:^mx^^ x. 
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itMimm^m^R'Dmmitmmm^(D±mm^s^m(DU^^n^x^m^:fp=ii 
mx:&^x. 

^ hmm<Dt>^. UMn^.izm%jS-\f^mi^iZ'D\>^xitm^izmmmmmm^m-t 
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it^^m^^i\<^K-DmmitmMm^(D±mmmss.m(DU^^n^x^m:t^v:ii 
mmm^mh. mmmmmmtf^m-^nr^yiy-j^mmizMLx±mm^<Ditmm 

m^rns-i m^^Gmm(omm^mmmx:^^x. 
(i^^rjiKt^n-DCDyiy-j^mm^mm-t^^i, m2<Dyu-j^mmmnm^ 

\>^^^izLt:L:!i-:fpaL^ hmm^i^mi^. 

^htz±mmm<Dmmmm^m-t^^yt:fV3Li7 hmmizMLxmmmmmm 
srsss-r. :i<Dmmmmii^m^nx\i^ik:\^ytzn^:iL^ hmmizMLx±mm^<^ 
itmmm^^\i^R'Dmmitm^m^<D±mm^^m<D^^^n'=»x^mytzfVaL 
^ hmm^±mm2<Dyu-j^mmmm^±izmmi^, 

±mm 2<Dyu- A®#fBitsp izmm v^yu- i^mmizm Lx±mm^<Dm 
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o 

m<D\f^±)\yt<Dm x±muMu^ti^ ^<D^m^m-tz m^m^iitm v. ±mu 
hmm(Do%. umm.AK.M%i5:^^m^iz^\>^xitmmzmmmm9i!im^m 

=1 > fcTo. - {cuff $ -fr S » 0Hli^Q.a:/n A S:ia^ b n > tfa. - ^ 
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^hmm ^±mm 2<Dy\y- i^mmm^mm± izmmt?>7.'r^yzft.. 

2 <D 7 u - M.mmmm~mm ibis l 7 u - ab^ ic^fu r ±iam^ ® 

^m^nt>-t. "toy iy-M.mmt.±mm i ®7 u-j^mmmmmmizmmi^r=. 
xmmmmmm^mi^R^±mitm^m^n^-:^x±mm^^m<D^^^nt> 

^ h®IIS:_tlBS2<Z)7l/-A®||StlB1tM^J:tc|ilW-rs:^7^yyi:, 

mm^^7t>-r. ^<Dy u-M.mmii±mm i<Dy u-j^mmmmmmcmmi^t:^ 
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m^-m. 1 5 ] m^m i 2 *^ '^m^m 1 4 © e) ^^•mi)^-mmm(Dmm 

3 > If 3. - tJf Ic^fT S -ti: *?) ® ® l|[«t.a n ^ ^ A . 

^prA<}L^%\, ^2CD:no(Z)'7l/-A®#IBmMJ^S:^S-r-2>:^7=-»y^^, 

-hiern 2 © 7 1/ - -^WHElBtiMii^lciBm L ]fe 7 1/ - A WHitC^ u TJiiam^© 
^LS^rfffc-r. ^©7 1/- ABIIii:±fail 1 ©7 I/- AHU^fBflM^SJCgHlliLfe 
A. 
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^m-^r. z.<Dmmmmf)m-^tix\^^fj^\f^^:fp^^ hmmizMi'X±mm^(D 
jtm^m^m^Si-Dmmitmmm^(D±mm^s^m<DU^^n'=»xmmyir-:fV3:. 

[^^^ 1 9 ] 1 6 ;b^ ^m^-^ 1 8 ® e) t», vA-rn^^-^ie^^M^ 

^re^fcf -5 X 7^ *y ^ S:-^ r i: ^ y n y ^ A , 

[»^^ 2 0 ] m^-^ 1 7 ti^^m^^ 1 9 © e) v^■m*^-«la^©®lll 

*a a n ^ A o T . 
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[0 0 0 1] 
[0 0 0 2] 

r i: *^ nrig 35; o T v^ s o 

[0 0 0 3] 

^kjXl-^VziXDy^-^iZMLXmU^miim, ^V^yif>V (Clipping) ^M, 
"^^fy^^yiT (Lighting) ^m^(Di;^yt :^ h V (Geometry) jfim^mi^. ^<Dm 

[0 0 0 4] 

^^gtcfevNT, m^it. ^^mmytzft^^^^ ^(Dmm'p. ytzft^^L^ h<o:iivv 

[0 0 0 5] 
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[0 0 0 6] 

Wm^J^^iSfe^t tJf^g. W^^^«ta n > br ^ - tJf icllff 3 -& -5 » ©HHi^ 
[0 0 0 7] 

[0 0 0 8] 

^IBISIiJl^JilcfilHb, m^®lii#^MaS:Jg-t'<$:t:/i;>'x^ h®#K:# 

^s^m<D^^^n^xmz(Dyiy-jAmmmm.mm±KmmL. $e>ic, mzo 
y u-Ammmmmmzmnvky iy-j^mmizMhxm^<Dmm^m^mi^. 
't<D'7i/-2^mmizMvxm^o)itmmm^ift>'tKm i ®7 i/-A®#^itig 

zfpai^ hmm<Do%. mmmmzm^hj&^i^m^its-tMmzmmmmmmti^m 
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[0 0 0 9] 
[0 0 10] 

0l^cfc^^T. :^mm<Dmm<Dmm^^mmiit. ^mmm^mnvx. mm 

nnRZ:^mmmm=i.^V hZH^ LOD aevel of Detail) tfB:i- h 3 
i:. T^^^^y^^^J^^ffW^— »y h 4 i:, DD A (Digital Differential Analy 
zer) rL->yh5i:, tf^ (Pixel Engine) 6 il, H^^^^UVi: 

[0011] 

tf)®||l, m2(D2'D(Dy ly-J^Ayyr l 1, 1 2®^IB^SM^I^$:{ii;iT^^S 

o 

[0 0 12] 

/^y y'r 1 0®fB'^ilS^g^$:#^ci^^:fSi£^SItiM<'&So 
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10 0 13] 
[0014] 

±m3rX^^V::lymmit. mK.\,t^nm<D^V ::Iy<D^m.^.<0 (x, y, z 

y<D^mAizMf^-t^^^^^'f-^mmiif)^^:^^mmx'&^o ±m¥^mmm^m 

iyy'r^yym<DmB'e:^*). M^^mizit. R, g, B<z)^ti^*i#*&b:fe'(itA 

o 

[0 0 15] 

e). ±iH}!iStfitzttJfM«^ii3.n^y ^2^cfev^T^mstlfc#^it^i, LODtf 

[0 0 16] 

LODtf-^:x:z»; h 3 it. \f^-b;v:siy^y6i)^m:^v'^:^^^Avyr2 *^ 
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^m^^'ri^ :^'^^^M^lii^^iZ^m^n^hOD aevel Of Detail) 
[0 0 17] 

T^i'x^^/ty^T 1 o*>^^j;n.i/-i/3>M7^^^:^f''V$:^*m-rieiiC'egm 
^n^>^i7 :^^^mmm^. ±^^^7^^ :^'f'^m(D7-^ 7.^^mmm^ »;tM£ 

[0 0 18] 
[0 0 19] 

— i/^z/^T'^y.^^f^vyy 10, :l|i, %2.(r>y xz-x^nv-y y i i, 12 
»m$ti.fc7^i'"fe;v«#i:. _tg3DDArLn»; h 5K:<k»j:^«>e>nfebr^'-fe>n/^ 

[0 0 2 0] 

v^-^Vf (MIPMAP) :3^^tCi:»J, S^^tcCDjKU :J>^©V»y tr>^«:ff e). ^ 
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Tl/2, 1/4, 1/8, • (#3a®;g$®Jt^) i:v^ofc:^%$®M5&S^ 

M V ^ 7^ ^ :^ ^ "7 y tr > S: iff o 
[0 0 2 1] 

■fe®tf3¥®^tC'i[*<2 5 5 O J:y/h3 <«;ofcy L^ft V^ j: e) {CMISI" 

[0 0 2 2] 

^i-SJi-^tC, jii:i|l, S|2®:7b-AA^i/>^T 1 1, 1 2lCiB1iUT 2^j!C7n 

. ^m-&fife$tlfc2r^H;W^5^-^*^l|l<D>'l/-AA^y^T 1 lXtt^2®7 
l/-AAy7T 1 2*^e)^ii^m$ti. ffi:^33S^l 4*^e)ffi:^jS4xT2rj>C7n^-^ 

[0 0 2 3] 

&.y> JilBtr^-fe;i/n:>$^^ 6*^111, f|2 <Z)7 U- A/t^y :7 t 1 1 , 1 2 
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[0 0 2 4] 

y^Tll, 12 (2o©7l^-i^5='-i5t|aiiM^^) ^tie>2oCD7l/ 

. m^^jti^^QiSii uT<z)Z7^x hc^)ON/o F F, &t5, mmmmcou^ifLm 

iH/TCDZ-fiK^ii^^OON/OFFS:, ^k&CD J: e) iCMt^ Loc>m^®m®^Q! 

a & 2 ;3rM 3 laff ^ti e> 2 3 ©©m^^igw^ttatc j: »; # e>ixfe wnt?: 

[0 0 2 5] 

OFFmmRXfZ^7.h<DONXOFFmmM.ZJ^iZZmm^7i,3!^<DON/OFF 
mmt. -tlBlll, S2<3D2o®>'l/-AA>y7r 1 1, 1 2 SrMv^fc 2 Z>M3 
©©^SH^aa t IC J; S?i8^i^(©& VN 2 7j»C7cM^7=-- 4« CD^^&fTo r v^S o 
[0 0 2 6] 

i&fe^ JSJilTJC^g^t- &®3~E6^C^3V^T. EtfKJDOB 1 ~OB 4 
M^S;t-yS^aii^ hSr^bTfeU. mj^,*^e>®lSil (ZJgllg^it) ttOBl, OB 
2, OB3, OB4®M^C3^<;3:oTV^S^:•rSo ^fe, h O B 1 

OB 3 tta:f l/>7=-f >^^b^;V^:r^i;^'al^^ bT'$)y, y^ZfVzr.^^ h O B 2 il O 

[0 0 2 7] 

02jcfeVNT. tr^-fe;i/a:>s^>6«, :^ S 1 ©^aSi: UT, H 

#:)l^y7©mi. ll2®7^-A/t>y 1 1, 12 (Hi, ||2®71x-A 
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hti'^\i^\totzf\yy^-(2y^\^tji\,Mir':fV3^if a^x^yf-f 
[0 0 2 8] 

2®iic»(Z):7i^-AA^);:7T 1 1, 1 2©e>t»©f5rti*>— Mx-iiH i (Z):7 1/ 

[0 0 2 9] 

rr-e, JllB^r^S^a:^ hOB l~OB 4<Z)'9'b, a":f lx>7^>f >1yLJ5;V\:4- 
'/S^'I.^ h«OB liLOB STfeU, Hr-^VoL^ hOB 3 \%it^V:iL^ hOB 1 

Zffi||^jii^jb^ONi:;fe$ti-5fe*&, #tf ^-fe;i/®ZM*^ZM»y :7T stcS^ii 
^iSnSo *r3^*)t>. m.^JCifiVAfcf i5r-fe;i/(Z)RGBffii: a-fiil*, 10:7 1/ 

[0 0 3 0] 

xi^hOBl, OB 3 $:a^l/>7^-f >^^OFF, Z'rl^hON. Z#^^ji» 
ONtcLT#e>*iS^iB®ISttt. ®3 {Cat-t J:e>tc, hOB 1 2iOB 

3 ©fi«5o fe8|J4)•^CfcV^T, m.#,*^e>MV^::r^$;x^ h O B 3 <Dfe^V^ttm^*^ 

:t^i;?xt5^ hoB 1 iz^ijm^:^tit=.mmttjt^. -ti^iD^ ^(Dm^(Dmmmmit 

, :*-:/^:^>i5' hOB 1 hOB 3 J: »J=b^t5tCfeSJ:e)tCB;tS, 3 

[003 1] 
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[0 0 3 2] 

. Z7">^h$:ON, Z'fii#^ji»S:OFFi:LT«i.au _tlBX5^^y ::/'S 3 
cm® 7 l/-A7t^y:7T 1 l±CgB1i$-&S (7l/-A/1»y7T 1 1 JilC^g® 

[0 0 3 3] 

33T*> _hia;!ry$^a:^>OB 1 ~OB4®e>^. a:;/"i/>-5*-f >^^'r'^#;r 
:/$;3:^^ MiOB 2 i:OB4'^feS. ^fc, _hlB:^-:/2^3:i' hOB l~OB 4 
OBI, OB2, OB3, OB Aa>m\zm,^.iS'h^M<fs^^^(Di^^^f)K 

[0 0 3 4] 

^);:7 7 1 lJltC?^^S4xTVA5>®^J:lC, ±13:^ >^^aQ^? h O B 2. O B 4 S: a 
::/l/>7^-f >i^ON, ZT^XhON, Zfit#^ji»OFFlCi y?^JESbfc®liS: 
M*i'^t>-ti::fe®|IKtt. S4lc^-r<fce>&Wll^i:«iS„ f ^43*»zi®S4 
-5i;e»lC, ^^XT^^y >^S4®'^.^,T'^e>tlSig®®^l^. _tiHX^-/ 3 T' 
fiUB^^Xifea^l/^T^^r >^*A'JO F F(^:r:/i;xi' hOB 1, OB 3 ® ta^BS^ 

hOB2, OB 4 |^±®lti^g9^ttiEU<Ja:v%^g^[^;&HIIRlc;&oTv>S. 
♦J, y^zfV^L^ hOB l^OB OB 1 *'?St»#talC^U. JStT, OB 2, 

OB 3, OB 4 (^>^li^cm,#.3b^bM< ^S4:e>^H^^?aiS^^-T?feS*^. 
j^»T-tt#:t:/2?ai^ h®B^SJiia#®'^t>. ±IBX^5/::/'S4T'|gH$tifea::f 

> ON 31 bttZffigllciSC}e:)iR#lCtt;Q;oTV%«;v>o 
-fib, ±fB3r:^S?ai^ hOB 2, OB4*^igM$tiS^^MJCtt, -etie>*:f 

e;a:i5^ hOB 2, O B 4 ^C3a^^^Ei^V^^i^ilA'«^»; ^tlfeW^^^So 
[0 0 3 5] 
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[0 0 3 6] 

^a»ONT'^Sb. ||2®7 U-A/^^y 7r 1 2_hlCiBttS-&S (yiy-J^A 
[0 0 3 7] 

rrt?, J:iH3*--:/5^3i^ hOB 1 ~OB 4 a T^'I^^-r-r ^^'t'^^:^ 

-Ift^a^^ hitOB 2 ^OB 4-efey, i^zf^^L^ VOB Zlt^zTV ol^ hOB4 

T^-r i/^-f^^^rrfS^oi^ hOB 2, OB 4 iCoVNTa >^Iy>5^-f >^fttOF F 

[0 0 3 8] 

r<Z)^c». #e)ti-5ffiM®#l*. S5 {c^i-iiotc, >!h>^>:>'3:^' hOB 2 i:0 
B4®M3&ofeS35^lCfeV%T. mj^A>e)Mv^;r>^t;?3i^ h O B 4 CD^^VA^i^^ 
)()^:r::/i?x^ bOB 2tc4: *;^$tifcM«lEi:«iSo *fc> r®X5^^y ::^S 6®^ 
^SBZ-fit^^ji^^^ONTfeSfeS), ^S-tr^-fe^n/OZ-fii^b^Z/l^y :7T 8tC» 
^3i^4x. m.^JCJ: »J3£v^tf ^■fe;i/(D*tA^SI®$ti. MvMf ^-fe;l/S:^$;&v^ J; 

7l/-A7t>);:7T 1 2®RGB|iSaiiMiS5i:a|tlBlS:Mi§5lCgrj>5r(C#^ii*tlS 
:ii:lc«iSo Z/t»y7T8tcii, JJ^^^y >''S 3 bfcZj@g|gC9'(it*^*& 

Sft^tiTV^Sfeto, ^(Z)ZJg|^'fitS:-€-C!)^*MV>Sr^:lC<fc»;. m^mmiKD^ 

[0 0 3 9] 

Xxj^v-yy 1 2±^cla'IS$:t^Tv^s®l^^^$:7^^x5^■vi: LT. fli®^^- 
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[0 0 4 0] 
[0 0 4 1] 

hOB 2, OB 4<Z)^-^-e:g:%^t«flC;S;S:*->r$;aii^ hOB 2^)^ 
-f ^^^f'^^^rr/S^aci^ hOB 2, OB 4<Dot>(D>i-Zfi^3i^ hOB 2A^filMl/ 

[0 0 4 2] 

- 9 \z'D\^x<Dmm9!mff^'Z^mti^^ti'^^ i/> 'Bmx^^ }i^^\^t=.^^\%-z.'r 

vzfS l©«iSCDMy. ^ilT'^Si:i|HI^L,:fe^-^tt^^H2®^S$:ji^T-^-5 

o 

[0 0 4 3] 
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m^<DtpiZ±mm 1 , II2(Z)7 l/-AAy7T 1 1, 1 2 0D2o(3D:7l/-A5^- 
, ^^C®7CDCPU 1 2 3;b'J||fT*r€>„ 

, M^tiCD-ROM'>f>DVD-ROM^(D#a(Z>fB^^f*:*^^IKUji*tlfe»J 
ffi, affi^®#«(3D^-i5f 1 3 O^A^ia-^S^lTVNSo 

-:f;i/5^i^i^e;3>«licg?i^"t-5fc«)®^r-':/;b^7=A, isdn m^7=^t^ 

^JVmmm) lzmU-t^>t^i^(D^-^i'JVr^Zf^. ADSL (Asymmetric Dig 
ital Subscriber Line) ICg^i^f -SfeftO^T^AJ&if® ^ ^SilT^-^^ai 
fiS:ffe>fc«><Z)7im^A>f :^T'*Sc ji#l/FS|Si 2 2tt. ±l33iMSISl 2 1 
i:i^aJ/t>?> (BUS) a:<Z)|^T?^-t5?0"«J>»; »; &RriBfc-rsfe«)®:/D hnA' 

e> > ^ - 7 oi -r 7= A>r T'fe -5 c 
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fey, :i— if I/FSl 3 2ti, J:IBA:^7asi 3 3*^e>®M#S:I^9S^C^J^-rs 

fc«)CD>r > ^ - :7 X >f A>r X -efes . 

15 1^, K<^^<Z)^##:^^y :&if®iB^^«:7b^e>, 2|s:^^g<0?^ffi^C*^;b^ 
:/^itT'feS„ K9>f:f I /F^l 3 4 tt, ±fBK^^^^l 3 5*>e>®^#$: 

p^Qj ic-e^j^ s «> © >r > - 7 X >r X 7^ A >r :^ fe s „ 

ROMl 2 4 li, m:^lty^yi/:r:^=EV^<Dmnm^'^m^^n^^:^=^V 
*^e>^U. V:^;I/^>tfrL-t5^(30B I OS (Basic input /Output Syste 

m) ^^S®lOSBI8^ffiS:la^SUTV^S„ RAMI 2 5l±, IBltglS 1 2 S<D/\-' 

-K$tl. C PU 1 2 3 Cr>l7-^y RAMi: UTmv^^tl-5. 

CPU 1 2 3 tt, ±iaSH1S^ 12 8 lzmm^nr\>^^:tXU-v^>f y ^i/y^^ 

o -r^fetJ-^s 3OD0 7 tC^f «I^^C^V^T, C P U 1 2 3 li, JlSaiB^S 1 2 8 

©/N- K5^^Xi{^*^e>^*^m$tiTRAMi 2 5icn- K$ti7tT':^U>ir-i/3 

[0 044] 
[0 0 4 5] 
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yrii, I2^m^\ azfi/yr-f y^'r^myt':ft^3c9 h^a':fi/y'r^ y 
*y 1 1 icgHISb, *fe> ±ma^uy^>( y-^-t^^^zft^jL^ h^azfv 

y^^ yifOF F, Z-5^:;^hON, Z'fit#$ji*^ON'r^ilLT||207 l^-A 

A»y 1 2tc|Bmu ^<Z)#, ±mm2<Dy u-AAvyr 1 2±<Dmm±i^ 
y^ON, Zv^y.hOFFizxmM't^:iiix. a-fvyf^ y^T'T'^^ytzrv 

iibT> mw^(^'prji\^0Lzfvy^^ y^mm^zv-v^fi';>^iitjL<m^-^m 

[0 0 4 6] 

bfe^-^, ■€-®:*-:^S^'3:^ hlc^fGTtt, Z"r:^hON-e, zmM^Th^ONH 
LxmKDyu-J^Ayyr 1 ilcJgWLfc^, ^^Hi ©7 L/-A7t-/ i 

N, z^^xhON, zffi«^iii5>OFFT'^a.a$4xfe:r:fs;>aii^ hMlltSrliliirt- 
^z.t.X. a:fuy'r^y^Lijit\f'^7t'zft^3L^hi^^^l^^m^X'&-=>X%. yf- 

zft^jc^ h(Dm^m^^mnLt^m^oyi^\^mmt)'^mm-^miii3t^x\f^^. 

[0 0 4 7] 

v^|gH•e&^l^^, mnmizm\:^xm^<Dmmif^'^i^x:s>^^int%%?>/ux:^^ 
azfuy^^^ y^mm^mm-t^ziii^^!mx&^. 
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[02] 
[03] 
[04] 

02(©7n-^^- hCDX-T^^/T/S 4 {c J: *;#e>4i€>igW®lli©-MS:att- 0 
[05] 

02<©:7n-^-V'- h<D:7.7^^y:f S 6 J: y#e>tiSiS®HI^®-M$:^-r0 

[06] 
[07] 
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